On the Need for Iterative Real Estate Project Models – Applying Agile Methods in Real Estate Developments  by Olsson, Nils O.E. et al.
 Procedia Economics and Finance  21 ( 2015 )  524 – 531 
2212-5671 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and/ peer-review under responsibility of Tampere University of Technology, Department of Civil Engineering
doi: 10.1016/S2212-5671(15)00208-7 
ScienceDirect
Available online at www.sciencedirect.com
8th Nordic Conference on Construction Economics and Organization
On the need for iterative real estate project models – Applying agile
methods in real estate developments
Nils O. E. Olssona,*, Anette Østbø Sørensena and Gunnar Leikvama,b
aNorwegian University of Science and Technology, 7491 Trondheim, Norway
b
c-Alcea AS, 7012 Trondheim, Norway
Abstract
This paper discusses how agile methods can be applied to real estate projects, and proposes a model for real estate development
projects, inspired by practices in IT-projects. We review real estate development models and project management. Project models
typically describe a project process as a linear development, from idea, through decisions, execution and delivery. Real estate
development projects are no exception. However, reality frequently feed surprises into real estate development projects, creating
needs for iterations, where the projects need to be re-defined. We also review agile methods used in IT-projects. The logic in
these methods is iterative. This iterative aspect in IT-projects is relevant to real estate development projects as well. This means
that real estate development projects have similarities with IT-projects, where the need for iterative development has contributed
to the development of agile methods. We illustrate applications of the model, and corresponding time use in the development
process. We find that there is significant variation in the time use, along with need for iterations. The time needed for processing
a regulation plan in Norway is found to be minimum about one year, but it may take two years or more.
© 2015 The Authors. Published by Elsevier B.V.
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1. Background
The development of real estate can be described as a creative process focused on value added (Haila, 1991). Real
estate is about investments in land area with the objective to increase its value. Value is created when the land
utilization is changed from one type to another type that is in demand. An example would be agricultural land that is
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converted to housing. Planning and legislation governs the relationship between public benefit, individual freedom
and business aspects. Urban and regional planning includes social and community development. Planning identifies
what can, should or must be done in the future and how it will be implemented (Fiskaa, 2010).
It is tempting to look at the real estate development process as a structured process divided into phases. In a way
it is. However, experience shows that there is often a need for flexibility and the need to return to the previous step,
that  one  originally  thought  was  finalized.  Research  on  successful  projects  show  that  the  projects  are  gradually
adapted to the opportunities and conditions. The adjustment is done in iterative processes. To survive this forming
stage and end as a successful project, the projects need an active support from key sponsors (Miller and Lessard,
2000).
Projects are inherently uncertain, and thus exposed to uncertainty (De Meyer et al., 2002; Huchzermeier and
Loch, 2001; Sun and Meng, 2008). Real estate development is dynamic by nature, and processes related to
development will almost always contain changes to a greater or lesser extent. Project management mainstream
literature tends to describe best practice project processes in a rational and deterministic way, opting for routine-
based standardized project models. In contrast, Geraldi (2010) describe that successful responses to unexpected
events are built on three pillars: responsive structures, good interpersonal relationship and competent people.
Consequently, a method for real estate development that acknowledges the need for flexibility is important for a
good real estate development. Similarly, methodology that prevents change can be an obstacle for optimal
development. A major role in this argument is that there is a continuous need to verify every step of the process to
verify that the project is still relevant, or if the status indicates that it is necessary to revise the process or goals. In
some situations it will be necessary to consider a plan B or project termination.
A model for real estate development projects would thus have a need for flexibility. The concept of flexibility is
of significant interest to scholars of various research areas, including economics (Carlson, 1989), strategic
management (Mintzberg, 1994) and project management (Olsson, 2006). Conboy and Fitzgerald (2004) describe
agility as what is known in other fields as ‘‘flexibility” and ‘‘leanness”. Lean design differs from traditional practice
in systematically deferring decisions until the last responsible moment in order to maintain flexibility. In the
literature, we also find articles that trace the roots of project flexibility to Ackoff’s (1999) interactive planning. Nerur
and Balijepally (2007) compare agile development to maturing design ideas in architectural design and strategic
management.
This paper builds on these ideas, and proposes a flexible model for real estate development projects. The chosen
approach for flexibility is inspired by agile methods in IT-projects. The purpose of this paper is to (1) review project
phase models in real estate development projects and IT projects, (2) map actual time use in selected real estate
projects and (3) propose a revised model for real estate projects with inspiration from agile methods in IT projects.
2. Methodology
The model presented in this paper is based on literature studies on real estate development and IT-projects.  The
literature review indicated that project models described a project process as a linear development. In practice the
process tends to be less linear, with needs for continuous re-definitions during the preparation of projects. We noted
that agile methods used in IT-projects were used to support iterations. We therefore wanted to investigate whether
this iterative aspect in IT-models could contribute to a better description of real estate development projects as well.
In the empirical part of the paper, we have used a qualitative case study research approach, as described by Yin
(2008). To support the development of the model we have investigated time use for a selected part of the real estate
development process. We study time use, and have special interest for any need of iterations. The data is based on
two sources: (1) Statistics Norway and (2) six case studies. Statistics for durations of the zoning phase of property
development process have been collected from Statistics Norway. This data is based on KOSTRA, a system for
reporting key benchmarks from Norwegian municipalities. The studies include six different cases from three
different developers. Problems and successes are identified, elaborated and justified through interviews and literature
studies. The cases have in common that they are from Norwegian cities and includes building and real estate
development. The cases are of different sizes and complexity. Three regulation processes are assumed to be
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successful, and three are assumed to be less successful. When choosing the cases, the focus was on the actual
regulation process, and not necessarily on how a potential construction developed in retrospect. The more or less
successful regulation processes are based on the understanding of the developers, and may therefore differ for
instance from how the planning authorities or other interested parties look at the process.
3. Phases in property development
Like many other projects, property development processes often divide the process into phases. The use of
decision gate models provides a successive commitment to a project, as shown by Eskerod & Östergren (2000). In
the real estate literature, we find several models describing the real estate development process. Healey (1991)
reviewed models and grouped them into four types: equilibrium models, event sequence models, agency models and
structural models. Healey pointed out that each makes a contribution to the objective set out, but none fully
addresses the range of possible forms and dynamics that the development process may make.  The development
process is typically described in a linear fashion. Miles (2007) systematizes real estate development projects and
presents it in an eight-step model. A similar model is presented by Røsnes and Kristoffersen (2009). They based
their description of the development process on this model, with eight steps including the process from idea to
facility management. The authors point out that the models are not a set answer and the sequences may in many
cases be parallel or possibly omitted. Still, the models give a good superior structure of how progress of real estate
projects can be. The process phases presented by Medalen (2004), Røsnes and Kristoffersen (2009) and Miles
(2007) are illustrated in Fig. 1.
Zoning  describes  the  control  by  authority  of  the  use  of  land,  and  allowed  buildings.  Zoning  is  a  technique  for
planning of land-use as a tool of urban planning used by local governments. In Norway, zoning is done in two steps:
a general municipality zoning plan, and a following detailed regulation plan for certain areas, when needed.
Regulation process may include regulation of the kinds of activities that will be acceptable on a particular piece of
land, such as the height of buildings, the location of a building, parking regulations and other issues related to the
use of the land.  The planning and building Act defines the regulation process as the time period from start-up
meeting to final plan is approved. The process is partly standardized by the planning and building Act in the form of
different steps to be implemented and certain deadlines attached to the consideration of the case by local authorities.
The steps in a regulation process are basically as follows (Foreningen Næringseiendom, 2011, Leikvam and
Olsson, 2014):
x The public regulation process starts with a formal start-up meeting between the proposer and the relevant local
authorities.
x Submission of proposed plan
x Review of the proposed plan by the municipality
x Public consultation
x Submission of revised plan
x Review of the revised plan by the municipality
x Decision of regulation plan
Parts of the process and the individual phases have greater opportunities and greater risks than others. Property
developers will therefore most of all focus on the phases which contains the basis of profit, and the phases in which
the risk is minimized. Just as in any other project, the risk and the possibility to influence the risk, and thus influence
profits and losses, are greatest in the early phases of the project. Consequently, the property development processes
are typically focused on the front end of projects.
The property development is a long-term process. Any site should be reviewed based on which alternative
processes that may be relevant. From this perspective, different analyzes in the early phase of projects are closely
related. If they are separated from each other, they will most likely be less relevant, and thereby reduce the
information value.   In this way, property developments have many similarities to what is called mega-projects in the
project management literature (for a summary, see Priemus and van Wee, 2013). In their study of large engineering
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projects, Miller and Lessard (2000) highlight that decisions and commitments in the projects are made sequentially
over episodes. The use of decision gate models provides a successive commitment to a project, as shown by Eskerod
and Östergren (2000) and Ravinder and Lano (2014).
Fig. 1. Two linear models in the real estate development process
The property development process is dependent on the social conditions that apply. The Governmental planning
authorities and decision systems can relate differently to legal issues and processes. In regulation processes, the
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range of stakeholders often extends beyond the actual project group and the planning authorities. This includes,
among others, neighbors, politicians, interest groups and other developers. From a project management’s point of
view, it will therefore be appropriate to make an outline of all the involved stakeholders and emphasize on both
probability and consequence of a possible disagreement. Based on this, the property developer can formulate
strategies to comply with the uncertainty each stakeholder add to the project. In a regulation process, this often
occurs through start-up meetings and in consulting with different authorities, as well as through meetings with
neighbors, organizations and politicians.
Estimation of time use is a challenge in long-term processes such as real estate development. A factor that
contributes to uncertainty in time is the gathering of information, how long will it take, and what information is
available? Most real estate developers have experience data from previous projects of different types. In addition,
parts of the processes have deadlines regulated by law, referring to the processes for approval and public review as
laid down by the planning and building Act.
We note that many models tend to assume, or at least visually present, the real estate development process as
relatively linear. At the same time, research on project management highlight that many large projects tend to be
developed in an iterative manner. Consequently, we find it relevant to look at project models that are designed to
manage an iterative project process. We found agile methods in IT-projects to be of interest.
4. Agile methods
The aim of agile methods is to be able to respond quickly to changing requirements without excessive rework.
Agile software methods can be seen as a reaction to plan-based or traditional methods, which typically are based on
a rationalized, engineering-based approach in which it is assumed that problems are fully specifiable and that
optimal and predictable solutions exist for every problem. By contrast, agile processes address the challenge of an
unpredictable world by relying on people and their creativity rather than on processes (Dybå and Dingsøyr, 2008).
Three key elements in agile methods are incremental delivery, embracing change and involving the customer. The
software is developed in increments in an iterative process. The system requirements are expected to change, and the
project implementation model should be able to accommodate these changes. Ability for adaptation is a key concept
to increase the value of the project. Customers should be involved throughout the development process. Their role is
to provide and prioritize new system requirements and to evaluate the iterations of the system. Validation with the
stakeholders (usually via a product owner) is done early and often in agile methods. Common agile methods include
Scrum and XP. Implementation in waves of complete features is a common practice in these methods. This usually
allows more flexibility than traditional plan-driven approaches. Iterative and successive project decisions have been
used in IT projects for some time, as shown by SIS TR 321 (Systems development reference model) of 1989.
There are several examples of applications of agile methods in non-IT-projects, including Statoil, where agile and
iterative project methods are recommended for business support, R&D and technology projects (Statoil 2013). The
philosophy of not taking decisions until the last responsible moment, as shown by Ballard & Howell (2003) related
to  lean  construction,  is  also  applicable  to  agile  methods.  Hansen  and  Olsson  (2011)  show  how  a  layered  design
process can enable an iterative commitment to design solutions in building design. When applying agile methods
outside IT, it is important to see agile as more of a mindset than a specific methodology.
In relation to property development, several aspects of agile methods appear relevant. This includes the iterative
aspect and the willingness for adjustments to improve the value of a project.
5. General time use in real estate development projects
The first step in the zoning is to get area into the land-use part of the municipal master plan. This process may
take from 2 to 8 years (Leikvam and Olsson, 2014). Establishing an idea and implement a feasibility study may in
average take 6 to 12 months. Regulation of a new area in accordance with the superior plan may in total take
approximately 2-3 years, when including the establishing of idea and feasibility study. This is a relatively common
amount of time. However, if it is not in accordance with general municipality zoning plan, more time is often
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needed. Leikvam and Olsson (2014) illustrate common time use for the regulation phase in an average real estate
development process, as shown in Table 1. These are typical durations. Some projects may be finalized in less time,
while others will need more time.
     Table 1. Time use in different parts of an average regulation process in a real estate development.
Process part Years
Develop a regulation plan, consultations with municipality ½-1
 First submission ¼
Second submission and Final decision ½-1
Table 2 illustrates time use for the regulation part of real estate developments in Norway. The table is retrieved
from a public statistics based on KOSTRA (the Norwegian System for Municipality-State-reporting). The numbers
describe the time use in 2012 (2007 for the whole country). These durations are comparable to the phases in Table 1
and our own case study (Table 3), which is described in the next section. Table 1 indicates similar durations as Table
2. The phases in Table 1, from beginning of development of zoning plan to finalized zoning plan, is indicated to be
minimum 1,25 years (ca. 65 weeks) and up to 2,25 years (ca. 117 weeks). In Table 2 the range is between 31 to 103
weeks.
     Table 2. Average time use for establishing regulation plans in 2012 (SSB.no)
Area Days Weeks
Bergen municipality 719 103
Stavanger  municipalities 219 31
Trondheim municipality 449 64
Norway, all municipalities (2007) 235 34
6. Case studies
We have mapped time use for the area regulation part of the property development phase. This is done through
case studies of selected projects in Oslo and Trondheim municipalities (Table 3). The projects started between 2005
and 2009. The case studies provide data with a higher resolution than what has been presented so far. Compared to
Table 1 and Table 2, we see that the fastest of our cases were finished between 85 and 90 weeks, which is longer
than in Table 2, but within the expected time range in Table 1. The two projects with longer duration used about 200
weeks for the zoning phase. Two of the ongoing cases will at finalization have even longer duration, if approved.
Table 3. Time used between different points in the regulation process for selected projects, counted in weeks. “Ongoing”
implies ongoing project at research cut-off by June 2013 (data based on Skålnes and Hammerhaug, 2013,).
Case/Project 
Ǧ

Ǧ





	


	




 21 43 111 172 - Ongoing
 12 127 10 42 23 214
 56 183 - - - Ongoing
 6 35 15 29 - Ongoing
± 0 73 0 0 15 88


¤
53 0 84 Not needed 54 191
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Of these six projects, only one (Havstein gård) obtained approval based on the first regulation proposal from the
real estate developers. The cases also illustrate that there is a significant spread in the durations of the approval
process.
7. An iterative model for real estate development projects
Our case studies indicate that it may be beneficial to describe the property development process in a more
iterative manner than is typically the case in the literature. We have documented that the regulation part frequently is
done in two iterations.
Based on the literature study, we have developed an agile model for real estate development projects. The
different phases follow one another, but at the same time certain processes must be repeated more or less
continuously throughout the entire real estate development in terms of loops - an iterative process. This dynamics is
perhaps one of the most obvious features of the real estate development process, and understanding this is crucial for
success in the field. Fig. 2 illustrates the need for repeated analyzes and assessments of the various steps in the
development process of the project. The repeating analyzes is a good illustration of the dynamical character of the
real estate development.
Fig. 2. Model of the iterative process in real estate development projects, with continuous supporting processes.
As shown in Fig. 2, there are often three main phases, but there are also iterations between or within phases.
Three distinct phases can be identified in the property development process:
x Early phase
x Regulation phase
x Implementation
The early phase includes idea development, site search and feasibility studies. Regulation phase covers a wide
range of dialogues with public authorities and business partners. Implementation includes detailed design, sales and
construction. In addition, there are continuous supporting processes that are relevant during several phases, covering
issues such as market analysis, strategic planning, portfolio assessment and estimates of property value.
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8. Conclusion
This paper has discussed the process of real estate development projects. We have presented how such project
can be divided into different phases. Project models typically describe a project process as a linear development,
from idea, through decisions, execution and delivery. However, in practice, it is frequently a need for iterations in
these projects, where the projects need to be re-defined. We also review agile methods used in IT-projects, and
found that the iterative aspects in agile methods is relevant to real estate development projects.
We illustrate time use in real estate development processes, both based on official statistics, and a set of more in-
depth case studies. We find that there is significant variation in the time use, along with need for iterations. The time
needed  for  processing  a  regulation  plan  in  Norway  is  found  to  be  minimum  about  one  year,  but  it  may  take  two
years or more.
Based on literature review and empirical data, we proposed a model to describe real estate development projects.
Compared to several other models with the same purpose, our model highlight the iterative nature of the real estate
development process.
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